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BMP Designs and Treatment Trains
Natural Drainage (Green) Treatment Train
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BMP Designs and Treatment Trains

Green+Gray Treatment Train
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BMP Cost Estimates

Residential On-site Detention

Bioretention

Facili
acility Porous
Rain Barrel Custom design Rain Garden Linear Pavement
Roadside
Design Unit Size 6.75 ft3 (50 393 t3 (2,938 gal) 100 ft2 100 ft2 100 ft2
gal)
Total Present Value $ 1,533 /unit $ 2,913 /unit $69.73 /ft? S 49.98 /ft? $85.95 / ft?
Inspections/Enforcement $ 85.40 /yr S 85.40 /yr $213.50 /yr S 85.00 /yr $427.00 /yr
Design and Permitting Cost NA NA a a a
Construction Cost S 220/unit $ 1,600 /unit S 20 /ft? S 20 /ft? $20 /ft?
Annual Operation and Maintenance NA NA S 1.1 /ft? S1.1/ft? $0.02 /ft2
Cost
Land Cost NA NA NA NA NA

Table 1 Cost Assumptions for Low Impact Development BMPs (30-yr planning horizon with 5% discount rate)

NA = Not applicable or assumed to be negligible.




BMP Cost Estimates

Detention Pond

Commercial / Medium Low Density
Industrial Density Residential
Residential
Design Unit Volume 19,110 ft3 12,852 ft3 8,690 ft3
Design Unit Area 3,539 ft2 2,380 ft2 1,704 ft2
Total Present Value (Design, $4.78 /ft3 S 4.78 /ft3 $4.78 /ft3
Construction and O&M)
Design and Permitting Cost $1.20 /ft3 $1.20 /ft3 $1.20 /ft3
Construction Cost S 3.43 /ft3 S 3.43 /ft3 S 3.43 /ft3
Annual Operation and Maintenance $0.01 /ft3 $0.01 /ft3 $0.01 /ft3
Cost
Land Cost a $ 23.00 /ft? S 18.25 /ft? S 6.50 /ft2

Table 2 Cost Assumptions for Detention Ponds (30-yr planning horizon with 5% discount rate)

NA = Not applicable or assumed to be negligible.

a Land costs for wet ponds will vary depending on predominant level of development in basin, which is highly correlated with average land cost.

There are three development level categories and three associated land costs.
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Residential Rooftop and Commercial
Parking Area Output

Building Height Model
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Residential Rooftop and Commercial
Parking Area Output

VALUE Acres LE 6FT Acres GT 6FT LC Type

11 2.25 1.78 TComLow
21 61.46 30.32 THDLow
23 0.15 0.02 THDMed
31 3.77 1.68 TLDLow
33 0.09 0.00 TLDMed
51 1.27 0.48 TGrsLow

61 0.03 0.06 TFLow



Optimization Decision Variables
High Pulse Count

High-Flow Pulses(Current Conditions)
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Optimization Decision Variables

¢ BMPSITEVARIABLE FROM TO STEP
1.2 CISTERN 0 600 30
1.3 RAIN GARDEN 0 6900 345
1.4 POROUS PAVEMENT 0 1800 90
1.5 TREAMENT POND 0 200 10
1.6 NUMUNIT 0 0 0
1.7 NUMUNIT 0 600 30
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Green+Gray
80% pervious runoff treatment
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Result Details

Solution 22 ~S17 million

60 cisterns

1,275 rain garden units

90 units of porous pavement

330 units of linear roadside bioretention
60 units of pond treatment

Very large reduction in flow volume — Not all
large peaks controlled
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Daily Mean Discharge
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High Pulse Range
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